The volume of cavities in proteins and virus capsids.
An improved algorithm for the calculation of the volume of internal cavities within protein structures and virus capsids as well as the volumes occupied by single amino acid residues were presented. The geometrical approach was based on atomic van der Waals radii. The results obtained with two sets of the radii, those proposed by Pauling and those determined by Tsai et al were compared. The main improvement compared with our previous approach is a more elaborate treatment of the regions at the very boundary of the cavities, which yields a more accurate volume estimate. The cavity volume of a number of Plant Pathogenesis-Related proteins of class 10 (PR-10) were reevaluated and the volumes and other geometrical parameters for about 400 capsids of icosahedral viruses were reported. Using the same approach the volumes of amino acid residues in polypeptides as mean values averaged over multiple conformations of the side chain were also estimated. Proteins 2016; 84:1275-1286. © 2016 Wiley Periodicals, Inc.